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Understanding Bacterial Canker in Sweet Cherry Orchards 
 

Tiffany Lillrose 
PhD student at Michigan State University 

Lillros2@msu.edu 

Late spring frosts after a warm march in 2012 subjected many sweet cherry trees to infection by 

Pseudomonas syringae, the causal agent of bacterial canker disease. High spur mortality will affect yields 

for years to come, and if infections become systemic they could kill whole trees. Damage of this level is 

rare, but uncertainties about climate change (i.e., an increasing incidence of temperature extremes) raise 

concerns that infections of this magnitude might become more prevalent. A brief overview of the 

pathogen, infection pathways, and possible future control measures will lend instruction on best 

strategies to combat bacterial canker in Michigan cherry orchards. 



Exploring New Rootstock Possibilities for Sweet Cherry 
 

Amy Iezzoni, Department of Horticulture, Michigan State University, East Lansing, Michigan 
iezzoni@msu.edu, (517) 355-5191 x 1391 

 

By the mid-1990’s the Michigan State University tart cherry germplasm collection included many wild 

species useful in rootstock development. Therefore, in 1997, prior to discarding plant materials after 

evaluation for scion varieties, rootstock candidates were selected from the vast cherry germplasm 

collection.   Based on limited trials in Michigan and Washington, five rootstock candidates were selected 

that have tree sizes smaller than Gisela 6
®
 and flower numbers higher than Gisela 6

®
. These five dwarfing 

precocious sweet cherry rootstocks have the potential to increase profitability by inducing earlier bearing 

and reducing overall tree vigor permitting high density plantings (Fig.1). To provide plant materials for 

future rootstock trials, virus certified plant materials of these five rootstock candidates are being provided 

by the National Clean Plant Network - Fruit Trees to seven commercial liner nurseries.   

 

Fig 1. Relative tree sizes based on trunk cross sectional area (cm
2
) of cherry trees grafted on 5 

MSU rootstock candidates.  These relative sizes are based on observations of a 2009 planting 

with ‘Bing’ scion planted in WSU-Prosser, Wash. and a 2011 planting with ‘Montmorency’ 

scion planted at MSU-Northwest Station, Traverse City, Mich. These five MSU candidate 

rootstocks were named after Michigan counties (Cass, Clare, Clinton, Crawford, and Lake) to 

avoid confusion of long breeding numbers.   

 

Acknowledgements:  Data and tree/plot management in Prosser, Washington and Traverse City, Mich. were provided by Tom Auvil, Matt 
Whiting, and Clint Graf (WA), and Nikki Rothwell, Karen Powers and Bill Klein (MI).  Funding for the Wash. and Mich. plots was generously 
provided by the Washington Tree Fruit Research Commission, Oregon Sweet Cherry Commission, the Cherry Variety Research Cooperative, 
and the Northwest Horticultural Research Foundation.   
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Pruning Techniques and Bactericides  
for Managing Bacterial Canker of Sweet Cherry 

 
Juliet Carroll1,2, Thomas Burr2, Terence Robinson3, Stephen Hoying3, and Kerik Cox2 

Cornell University, 1NYS IPM Program, 2Department of Plant Pathology and Plant Microbe-Biology, and 
 3Department of Horticultural Sciences. Corresponding author, Juliet Carroll, jec3@cornell.edu. 

 

Introduction. Bacterial canker is caused by two pathovars of Pseudomonas syringae, pv. syringae and pv. 

morsprunorum. Pathovar syringae has a wide host range, whereas morsprunorum infects mainly cherry 

and plum. The disease on sweet cherry is favored by cool temperatures, rain, and high humidity. Spread 

within the orchard is favored by rain and wind dispersal. Symptoms vary and include blossom blast, spur 

blight, twig blight, canker, gummosis, leaf spots, and fruit spots. Infected trees may have barely 

discernible symptoms that persistently impact yield, or suffer collapse and death of the entire tree. 

Current management practices focus on reducing epiphytic populations of bacteria and 

maintaining optimal growing conditions for the trees in the orchard. Because epiphytic growth of the 

bacteria is favored by cool, moist conditions, applications of copper are applied in fall and spring. Best 

timing of these sprays has been found to be at 20% and 80% leaf drop and at late dormant and pre-bloom, 

not only because this is when weather is cool and moist, but, in fall, bacteria gain entry into buds and 

spurs via leaf scars. It is critical to maintain good soil fertility, plant trees on berms, provide irrigation, 

and to test for and eliminate nematodes prior to planting. Cankers and dead wood should be pruned when 

weather is dry.  

Research on disease control is hindered by the wide host range of the pathogen, systemic invasion 

of the host without symptom expression, and epiphytic growth of the bacteria on host and non-host 

leaves. Predisposing factors that have been associated with disease development include freeze injury, 

wounds through which the bacteria gain entrance, nematode damage, sandy and poorly drained soils, 

drought and co-infection with canker fungi, such as perennial canker (Leucostoma spp.) Our objectives 

were to determine if pruning stubs, bactericide sprays, or pruning date can be used to improve the 

management of bacterial canker infection. 

 

Methods. In 2006 and 2008, copper treatment, immediately before and after pruning in April, was tested 

for its ability to prevent canker development in 6- to 8-inch-long (15- to 20-cm) pruning stubs. Half of the 

pruning stubs were wrapped before and after pruning to exclude copper treatment as a basis for 

comparing the effectiveness of the copper treatment. These experiments included a subset of trees that 

were inoculated with 1x10
8
 cfu copper-sensitive P.s. pv. syringae (Pss) immediately after pruning and 

that had flush cuts to compare to the pruning stubs in reducing canker invasion. In 2006, Cuprofix 

Disperss at 9.3 lb/A was used and in 2008, COCS at 13 lb/A was used. In 2009 and 2010, the April 

pruning experiment was repeated with entire blocks of trees treated with either copper, phosphorous acid, 

or no treatment. All trees were inoculated immediately after pruning. In addition, another set of trees 

within these blocks were pruned at different times of year: in March, April, May, and after harvest. In 

both years spray treatments were applied before the March pruning date, before and after the April 

pruning date, at 20% leaf drop and at 80% leaf drop. The copper treatment blocks were sprayed with 

either COCS or Cuprofix at 4 lb/100 gal, the phosphorous acid treatment blocks with Agro-fos at 2.5 

qt/100 gal and the control blocks were not sprayed. The experiments were conducted in established sweet 

cherry research orchards in Geneva, NY, except in 2009 when the experiment was replicated in Highland, 

NY. Canker severity was determined by measuring the extent of the canker (cm, sunken bark).  
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Results. In both 2006 and 2008, copper treatment provided essentially no protection against canker 

development in the stub (Figure 1A) and there was no difference in canker development in inoculated and 

uninoculated stubs (Figure 1B). Looking at each combination of treatments separately (Figure 2), only a 

slight reduction in canker progression in the inoculated stubs treated with copper was seen in both years, 

though this did not hold for the uninoculated pruning stubs.  

 

 
Figure 1. Bacterial canker development in 2006 and 2008 measured on pruning stubs of sweet cherry trees.  A. Average 
canker severity (cm) in stubs treated with copper before and after pruning in April (blue bars) and in untreated stubs 
(red bars).  B. Average canker severity (cm) in pruning stubs that were not inoculated (blue bars) and in Pss-inoculated 
pruning stubs (red bars). 
 

 
Figure 2.  Bacterial canker development in 2006 and 2008 measured in 
each of the four treatment combinations on pruning stubs of the sweet 
cherry trees. Average cm canker severity for each is shown. 

 

 Branches were brought back to the lab and dissected and the canker extent measured to compare 

flush cuts and stub cuts. In inoculated flush cuts, in 2006, the average extent of canker down the branch 

was almost half (8.3 cm) of the progression down the inoculated stubs (14.0 cm). However, this did not 

hold in 2008 when the average extent of canker down flush cut branches was similar to that down the 

pruning stubs (10.0 cm and 11.1 cm, respectively.) No differences were found between the copper treated 

and the untreated pruning cuts in either year. 

Canker progression over the growing season in both 2006 (Figure 3A) and 2008 (Figure 3B) also 

show that there was minimum protection afforded by the copper sprays applied in April before and after 

pruning. Only 22% control in 2006 and 18% control in 2008 in the inoculated stubs and 3% and 4%, 

respectively, in the uninoculated stubs. When branches were pruned in April, canker progress down the 
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stub was greatest during the month of August, following harvest. Cankers essentially stopped expanding 

in September.  

 

 
Figure 3. Progression of bacterial canker in pruning stubs treated with copper before and after pruning in April (pink 
squares) and in untreated stubs (blue diamonds).  A. 2006.  B. 2008.  

 

In 2009 and 2010, even when entire orchard blocks received treatments of either copper or 

phosphorous acid, the bactericide sprays failed to protect against bacterial canker invasion into stubs 

pruned in April. On average, there was 0% reduction of canker in 2009, less than 1.5% reduction in 

canker development during the dormant season (2009-2010), and less than 16% reduction of canker in 

2010.  

 Although the 2006 and 2008 canker progression over time (Figure 3) suggest that pruning after 

harvest would contribute to greater canker expansion, pruning after harvest resulted in the lowest amount 

of canker progress down the stubs in both years (2009 and 2010) and both locations (Geneva and 

Highland, NY) (Figure 4 A, B, C and D.) 

 

  
 

  
Figure 4.  Effect of pruning dates in March (blue), April (red), May (green) and after harvest (purple) on the extent of 
bacterial canker invasion into inoculated stubs of sweet cherry trees.  A. Average canker extent (cm) as it progressed 
from June 2009 to March 2010 in Geneva, NY for the four 2009 pruning date treatments.  B. Average extent of canker 
for all trees in each of the 2009 pruning date treatments measured in September 2009 and March 2010 in Geneva, NY.  
C. Average extent of canker for all trees in each of the 2009 pruning date treatments measured in August 2009 and 
December 2009 in Highland, NY.  D. Average extent of canker for all trees in each of the 2010 pruning date treatments 
measured in September 2010 in Geneva, NY. 
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Fungal infection of stubs was noted in all years, with 2009 being the year with the highest 

incidence. None of the treatments, copper or phosphorous acid appeared to have a significant effect on 

reducing canker across all treatments and years, though copper-treated trees had somewhat reduced 

incidence of fungal infection in stubs. In 2009, stubs pruned in March had the highest incidence of fungal 

infection and in both 2009 and 2010 no stubs were infected with canker fungi when pruned after harvest. 

 

Conclusions. Pruning stubs lowered the risk of direct scaffold and trunk invasion by bacterial canker, 

based on observations of 315 trees, none of which developed trunk cankers from inoculated stubs. 

Pruning stubs may serve to protect trees against bacterial canker by ‘distancing’ the main trunk and 

scaffolds from bacterial invasion. Neither copper nor phosphorous acid sprays provided significant levels 

of protection of pruning cuts against bacterial canker infection. Pruning stubs may be at greatest risk of 

perennial canker infection during the late dormant (March) pruning time. Pruning after harvest 

significantly reduced the risk of bacterial canker infection into pruning wounds. This may be related to 

either the physiological condition of the trees at that time or the common occurrence of hot and dry 

weather in late July and early August which is unfavorable for the epiphytic phase of the bacterial 

pathogen or both. 




